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CHAPTER I 
INTRODUCTION AND PURPOSE 
Introduction 
It is reasonable to assume that excessive perspiration is a 
psychological health problem, as well as an economic problem, i n 
that people are not socially acceptable if an offensive odor is 
present, and so too for their friends or associates, since they will 
tend to shy away from the company or working area of the offensive 
person . 
S1nce the writer has been doing some work over the past ten 
years with galvanism in the treatment of bromidrosis of the feet, 
he brought this fact to his advisor's attention. It was understood 
that galvanism could be a therapeutic procedure applied to the 
axillary area, the results of which might give more insight into a 
personal hygiene problem that is a part of the health education 
program. 
It is interesting to note that perspiration itself is odorless. 
It is the action of the bacteria that causes the odor . Reduce the 
amount of perspiration and you reduce the amount of material that 
the bacteria have to work on. The present study is a systematic 
investigation designed to measure the control of the perspiration 
through treatment by galvanism. 
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Purpose 
The purpose of the study is to determine if galvani sm will 
inhibit the sweat glands to a measurable extent in the axillary area 
and thus prevent excessive perapiration and body odor. 
Definitions 
Antiperspirant: A substance that inhibits sweating. 
Deodorant: A aubatance that removes or conceals offensive 
odors. 
Galvanism: 
Hyperhidrosis : 
Primary direct current electricity produced 
by chemical action. 
Excessive sweating; may be localized or gen-
eralized, chronic or acute; the sweat often 
accumulates in visible drops on the skin. 
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CHAPTER II 
A REVIEW OF APPROPRIATE LITERATURE 
Physiology of the Sweat Glands of the Axillary Area 
The sweat glands, coil glands, or glandulare sudoriferae 
are modified tubular glands occurring in the integument upon all 
parts of the body except the margin of the lips, the glans, and 
1 inner surface of the penis. 
Anatomically, there are two distinct divisions in these glands: 
a body and an excretory duct. The bases of the secreting cells rest 
upon a thin but compact layer of involuntary muscle, the spindle-
shaped elements of which are arranged longitudinally. Surrounding 
this layer is the membrane propria, wpich is supported by an external 
2 
sheath of dense fibrous and elastic tissue. 
Axillary sweat is composed of three principal constituents: 
(l) the more free-flowing sweat produced by the eccrine glands and 
at times perhaps also by the apocrine glands, (2) the more viscous 
products of the apocrine glands which largely resemble the milk 
glands, and (3) the sebaceous glands. 3 Rothman and Herrmann and 
l R. L. Sutton and R. L. S~tton, Jr., Diseases of the Skin 
(St. Louis: C. V. Mosby Co., 1939), lOth Edition. 
lw. B. Shelley and H. J. Hurley, Jr.,"Physiology of Human Axil-
lary Apocrine Sweat Gland," Journal of Investigative Dermatology 
(April, 1953), 20:285. I 
3s. Rothman, Physiology and Biochemistry of the Skin (Chicago: 
.University of Chicago Press~. 1954). _ 
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1 Sulzberger have expresaed the opinion that the apocrine glands may 
produce two different type1 of •weat, one more viscoua, the other le1a 
viacoue and thua more like the product of the eccrine glands. In any 
case, the .ajor portion of exceaaive aweatina from the axilla is made 
up of the eccrine type of sweat, whereas only a minor portion 11 of 
the milky apocrine type . Althouah it is still controversial whether 
the quantity of apocrine aweat it1elf may not play a greater role than 
•uaaeated, for all practical purpoae1 it ia mainly the eccrine aweat 
that .uat be controlled in combating exceas1ve •weatina in the armpita. 
The apocrine glanda, modified sweat glands, are said to be 
2 
twice as numerou1 in wo .. n ae in .. n and differ in their secretion 
from the ordinary sweat glanda . Together with the sebaceoua glands 
and the hair folliclee, they are developed from already differential 
epitheliua, while the eccrine alanda develop from undifferentiated 
epithelium. The apocrine glenda are found only where hair exi1t1 or 
hal axisted. They differ froa other alanda of the 1kin in that they 
are reddiah-tinted inatead of yellow and extend more deeply, being 
3 found within the aubcutaneoua tiaaue. 
Kahn further 1tatea that it baa been generally recognized that 
the axillary odor in bromidroaia is due to the secretion from a 
1 F. Hernaann and M. B. Sulzberger, "Control of Axillary Sweat-
ing and Body Odor," Journal of the Allerican Medical Auociation, 
167(9): 115-117. 
2 Sutton and Sutton, op. cit. 
3E. Kahn, "Plaatic Suraery upon Axilla in Certain Caaea of 
Peraiatent Bromidrosb, 11 New York State Journal of Medicine (July 15, 
1945), 45:1555-1558 • 
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special type of sweat gland known as the apocrine type, thus agree-
ing to some extent with Rothman, Herrmann, and Sulzberger. The 
ordinary sweat glands are classified under the heading "eccrine." 
The Effect of Chemotherapy 
1 Eller in discussing body odor states that normally the body 
has an odor which depends upon inherent factors in the individual 
2 
and his race. As shown by Shelley and others, apocrine sweat de-
composed by microbital activity is the main offender in local bro-
midrosis of the axillary area. 
Various chemotherapy measures have been employed to control 
3 this excessive sweating. Scanlon used ~phobarbital and stated 
that its effectiveness lies in ita ability to adequately reduce the 
activity of the diencephalon when employed in an amount below the 
hypnotic or anesthetic level. He further states that it is interest-
ing to note that mephobarbital relieved hyperhidrosis in the patients 
reported when the barbiturates such as phenobarbital, amobarbital 
sodium, and pentobarbital brought no relief. 
l J. J. Eller, "Body Odor , " Military Records (September 3, 
1941), 154:164-171. 
Zw. B. Shelley, H. J. Hurley, Jr., and A. C. Nichols , 
"Axil lary Odor : Experimental Study of Role of Bacteria, Apocrine 
Sweat , and Deodorants, " AMA Archives of Dermatology and Syphology 
(October, 1953), 68:430. 
3w. G. Scanlon , "Successful Treatment of Hyperhidrosis with 
Mephobarbital," Journal of the American Medical Association 
(September 6, 1952), 150:28-29. 
5 
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1 Orentreich used diphenmamil methylsulfate (prantal) and found 
that diminut ion of hyperhidrosis occurred 30 minutes after adminis-
tration and lasted four to five hours. Regulated doses give adequate 
effect. In comparison with Banthine, he found that patients using 
that drug had a side effect of dry mouth (Xerostomia) in 75 per cent 
of the cases, while in prantal it occurred in only 41 per cent of the 
patients. 
Externally applied antibiotics have proved distinctly effec-
tive in controlling axillary odor (Shelley and Cahon). 2 But such 
preparations could induce cell allergic reactions in some individuals 
or encourage the development of strains of microorganisms resistant 
to the antibiotics. 
Many antiperspirants contain some type of aluminum salt: 
aluminum chloride, aluminum sulfate, aluminum chlorohydroxide com-
plex, basis aluminum formate, aluminum phenosulfonate, or aluminum 
3 , 4 5 
sultanate. Herrmann and Sulzberger state that in their aggre-
1N. Orentreich, 11The Effect of Diphenmamil Methylsulfate 
(Prantal) on Hyperhidrosis," AMA Archives of Dermatology (December, 
1957), 76(6):762-765. 
2w. B. Shelley and M. M. Cahon, "Effect of Topically Applied 
Antibiotic Agents on Axillary Odor , " Journal of the American Medical 
Aesociation (December 31, 1955), 159:1736. 
3 J. Colloins, "The Study of the Effect of Certain Chemicals on 
Perspiration Flow, " Journal of the American Pharmaceutical Association, 
§cience Edition (January, 1958), 47(1). 
4R. L. O'Malley, "An Evaluation of the Ability of Antiperspira- l 
tion Compounds to Reduce Perspiration Flow," Journal of the American 
Pharmaceutical Association, Science Edition (June, 1960), 49:402-404. 
5Herrmann and Sulzberger, op. cit. 
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gate. the findings suggest that the mechanisms by which aluminum 
salts (and perhaps cer,ain other deodorant preparations) act in the 
control of axillary odor may, in addition to the reduction of 
microbial activity, include a reduction in the amount of apocrine 
discharge to the akin surface. 
1 Strauss and Kl igman in their report 
substantiate the fact that aluminum salts show antibacterial activity. 
2 Moreover, Bauer and Roaenthal state that soaps containing 
hexachlorophene, or soaps containing tetramethyl thuram disulfide 
(TMDD) produce a deodorant effect in the axillas for many hours in 
most persons. There can be little doubt that regular . effective 
bathing is the primary means of controlling both bacterial growth on 
the skin and body odor. 
The Catophoretic Effect 
The galvanic current. also described as the direct or constant 
current, is the basic and also the first known form of electric cur-
rent flow. This current came into general therapeutic use at the end 
of the laat century with the conatruction of wet batteries of fairly 
large capacity. Together with the faradic current, it served for 
many baaic observati ons in the physiology of nerves and muscles. 
1 J. S. Strauss and A. M. Kligman, ''Bacteria Responsible for 
Apocrine Odor," Journal of Investigative Dermatology (August. 1956). 
27:67. 
2R. L. Bauer and S. A. Rosenthal. ' 'Germicidal Action on Human 
Skin of Soap Containing Tetramethylthuram Disulfide," Journal of 
Investigative Dermatology (September, 1954), 23 : 193. 
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To determine the effect of drugs on sweat glands, Ichihashi 
applied various solutions by ions at both poles. He found an effec-
tive reduction of sweating resulting only under the anode with atro-
pine, histamine, and formalin . Agaricin, urotropin, resoncinol, 
alum, acetic acid, truchloascetic acid, boric acid, salicylic acid, 
and hydrochloric acid showed no effect at either pole. 
2 Haggard, Strauss, and Greenberg, when they were treating 
fungous infections of the hands and feet by copper electrically intro-
duced into the skin, reported that nearly all the patients reported a 
lessening of the moisture in the skin after the first treatment. 
3 Bouman and Lentzer treated hyperhidrosis of the hands and 
feet with constant current and found that 103 patients had the drying 
effect last up to three months. They informed the patient about the 
temporary character of the effect and told the patient to return when 
hyperhidrosis again developed. The effectiveness of the treatment 
wae such that no urging to return was necessary. 
4 Kinnard and Riemer treated 154 patients with bromidrosis and 
1T. Ichihashi, "Effect of Drugs on Sweat Glands by Cato-
phoresis," Journal of Oriental Medicine (December, 1936), 25:105·106. 
2H. W. Haggard, M. J. Strauss, and L. A. Greenberg, "Fungous 
Infections of the Hands and Feet Treated by Iontophoretis," Journal 
of the American Medical Association (April, 1939), 13:112-128. 
3H. D. Bouman and E. K. Lentzer, "Treatment of Hyperhidrosis 
of Hands and Feet with Constant Current," American Journal of 
Physical Medicine (June, 1952), 31:158-160. 
4c. M. Kinnard and D. Riemer, "Five-Year Study of Bromidrosis 
and Epidermophytosis with Copper Iontophoresis," Physical Therapy 
Review (June, 1958), 38:412-417. 
8 
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epidermophytosis with copper iontophoresis and in the cases with ex-
cesaive perspiration of the feet effected a 93 per cent clinical cure 
which lasted from two weeks to one year five months. 
l Bouman and Lentzer further report that in order to determine 
whether the effect of constant current on the sweat secretion is a 
direct effect on the nerves aupplying them, mecholyl ion transfer was 
aiven. In view of the fact that mecholyl is capable of direct stimu-
lation of the sweat glands, it would appear from these experiments 
that the effect of conatant current on the sweat glands is a direct 
action on the glands themselves rather than on their innervation . 
A few biopsies were taken and no evidence of anatomical changes in 
the sweat gland was found. It appears, therefore, that a direct in-
hibitory effect on the sweat glands by the constant current is the 
reason for the effectiveness of the constant current treatment of 
hyperhidrosis. 
The Effect of Roentgen Therapy 
2 Sutton and Sutton considered X-ray as an excellent therapy to 
relieve the condition of hyperhidro1is. Mild exposures were given at 
biweekly intervals until the activity of the sweat glands was inhibited 
to a sufficient degree . In obst inate cases the patient had to return 
3 
occasionally for further treatments. White and Smithwick believe 
1 Bouman and Lentzer, op. cit., pp. 158-160. 
2sutton and Sutton, op. cit., p. 1174. 
3 J. C. White and R. H. Smithwick, The Autonomic Nervous System 
(second edition; New York: The Macmillan Company, 1941). 
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that although the sweat glands atrophy under radiation, the treatment 
mu1t be pushed to the point of risking a chronic dermatitis. Since 
the chronic dermatitis would be more serious to the patient than the 
hyperhidrosis, the X-ray treatment would appear to be undesirable in 
this case. 
1 Borak and his co-workers have reported in their successful 
results with roentgen therapy for hyperhidrosis in 122 patients who 
were followed from two to eighteen years. 
2 Eller reports that roentgen therapy has been useful in lessen-
ing or controlling excessive sweating in localized areas. However, 
great caution must be exercised in doaage and filtration in order to 
avoid roentgen injuries. If the irradiation has been given up to 
skin tolerance, it muat be discontinued even though the excess sweat-
ing persists. 
Other Effective Measures 
3 White and Smithwick state that the application of 5 per cent 
formalin will bring about some reduction in sweating, but at the price 
of maceration and irr i tation of the skin. 
l J. Borak, J. J. Eller, and W. D. Eller, "Roentgen Therapy for 
Hyperhidrosis, Observation of 122 Patients ," Archives of Dert:Jatology 
and Syphology (June, 1949), 59:644-652. 
2 J. J. Eller, op. cit. 
lwhite and Smithwick, op. cit. 
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l Levine and Harris recommend chemical sympathectomy (95 per 
cent alcohol block) for the control of hyperhidrosis in patients who 
have been refractory to a medical regime of treatment. This obviates 
the morbidity and risks of surgical sympathectomy. Postoperative 
discomfort from this method lasted 24 to 48 hours. Mild radicular 
pains were present in about one-half the patients, lasting two weeks 
to three months. 
White2 recommends sympathectomy in severe cases where conserva-
tive measures give no relief and the condition is offending the 
personal welfare of the patient. 
3 Adon, in treating essential hyperhidrosis of the feet where 
it seriously interfered with the patient's ability to earn a liveli-
hood, rendered a complete cure by sympathetic ganglionectomy. 
4 Kahn is of the opini on that the plastic surgical procedure is 
the moat beneficial for a certain group of individuals severely handi-
capped due to persistent bromidrosis and that in patients where total 
excision of the axilla can be perfo~d, the offending condition may 
be almost entirely relieved. 
11. M. Levine and 0. J. Harris, "Clinical Sympathectomy: New 
Approach to Treatment of Localized Hyperhidrosis ," AMA Archives of 
Dermatology (February, 1955), 71:226-236. 
2J. C. White, "Hyperhidrosis of Nervous Origin and Its Treat-
ment by Sympathectomy," New England Journal of Medicine (September, 
1939), 220:181-186. 
3A. W. Adon, et al., "Essential Hyperhidrosis Cured by Sympa-
thetic Ganglionectomy and Trunk Resection, " Archives of Surgery 
(November, 1935), 31:794-806. 
4Kahn, op. cit., pp. 1555-1558 . 
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CHAPTER III 
PROCEDURE 
Fundamental basic health research is needed since many health 
concepts are based on assumption rather than on scientific facts. 
The use of galvanism in the treatment of hyperhidrosis in the axillary 
areas could be controlled, the amount of perspiration measured, and 
the procedure evaluated from a scientific point of view. 
To accomplish this , twenty-four male employees between the ages 
of 20 to 50 years, employed at the Bedford Veterans Administration Hos-
pital in a variety of occupations (Table I, p. 16), were solicited to 
participate in the study . The division of age level was further broken 
down into the following: 
8 patients 20 to 30 years of aae 
8 patients 30 to 40 years of age 
8 patients 40 to 50 years of age 
The procedure established for all subjects was as follows: 
1. Pretesting of individual over a period of ten days to deter• 
mine the amount of perspiration. The patient was stripped 
and the area under the axillas was cleansed with an alcohol 
solution to remove all perspiration and materials. A wad of 
l dry filtration paper was removed from a sealed container, 
whose weight had been predetermined, and placed under each 
1E&D Filter Paper #13614 (Mt. Holly Springs, Pennsylvania: 
The Eaton-Dikeman Company). 
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axilla. The patient was then placed in an electric cabinet 
bath of 110 degrees F. for ten minutes. Upon leaving the 
cabinet, the collected perspiration on the filtration paper 
was placed into the sealed container, weighed, and the dif-
1 ference computed on an Ohaus Triple Beam Balance. 
2. In this, the treatment phase of the study, the patient's 
upper thoracic area was exposed and the patient was placed 
in a supine position with his back resting on a 20"x20" 
dispersive electrode connected to the negative terminal of 
2 
a low volt generator. A bifurcated positive electrode was 
placed into a 12"x5"xl/211 abdominal pad that had been 
soaked in a 1 per cent saline solution and placed into the 
axillary areas. This gave the complete electrical circuit 
and the patient was given ten milliamperes for 20 minutes. 
Ten treatments were administered. 
3. This, the postteating phase, was accomplished in the same 
manner as in the pretesting phase. 
The following procedure was requested from all participating 
individuals: 
l. To carry on a normal diet; if they were to take an excessive 
amount of liquid the preceding day, they would not be tested 
until the following day. Excessive amount is defined as 
1cent-O-Gram Triple Beam Balance. Manufactured by Ohaus Scale 
Corporation, Union, New Jersey. 
~cintosh Polysine Generator. Manufactured by Mcintosh 
Electrical Company, Chicago, Illinois. 
14 
more than 16 ounces of liquid beyond the normal intake for 
that particular individual. 
2. No deodorants or antiperspirants to be used during the 
period . 
3. To take 3 ounces of water just prior to entering the 
electric cabinet bath in the pretesting and poattesting 
phase. 
Subjects were expected to participate in the 1tudy Monday through 
Friday. If the patient missed one day, the subject was allowed to con• 
tinue in the study and time at the end of that phase would be 
lengthened by one day. This happened to five individuals. If the 
patient missed two consecutive days in the pretesting and treatment 
phase of the study, the subject would be eliminated. This occurred 
with three individuals and accordingly they were dropped . 
A preliainary study was done with three subjects to determine if 
the per1piration could be collected completely without shaving. The 
area under one axilla of each subject was shaved and the other axilla 
remained in a normal condition. Results obtained showed that there 
was no significant difference in collecting all the perspiration. 
The actual experi .. nt began on January 18, 1960 at the 
Veterans Adainistration Hospital, Bedford, Massachusetts. One man in 
the 30 to 40-year age bracket began in the pretesting stage. The last 
person ended the posttesting phase on July 29, 1960. As noted pre-
viously , three peraons did not complete the cycle of treatment. 
15 
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Limitations of the Study 
l. Limited to perspiration induced by heat and not psychogenic 
factors. 
2. Limited to male subjects; no female subjects included. 
3. Limited to a group of employees employed within a hospital. 
The age range specified and with a variety of occupations 
listed in Table I. 
TABLE I 
OCCUPATIONS OF PARTICIPANTS 
-
Subject Age Occupation 
P.P. 20 Pharmacy Assistant 
R.M. 21 Psychiatric Aide 
I'.S. 22 Legal Eligibility Clerk 
J.T. 23 Psychiatric Aide 
D.L. 25 Communication Clerk 
B.C. 27 Laboratory Technician Assistant 
G.R. 28 Manual Arts Therapist 
H.M. 28 Psychiatric Aide 
B.H. 31 Corrective Therapist 
J .K. 32 Corrective Therapist 
J.O. 32 Manual Arts Therapist 
B.P. 36 Corrective Therapist 
J.B. 36 Laboratory Technician 
B.O. 37 Chief Laboratory Technician 
S.L. 37 Pharmacist 
M.S. 38 Sports Technician 
J.Y. 40 Psychiatric Aide 
D.M. 40 Laboratory Technician 
J .K. 40 Sports rechnician 
-J.V. 41 Sports Technician 
p .c. 42 Chief, Sports Section 
M.T. 43 Chief, X·ray Service 
K.M. 46 Aaaietant Librarian 
A.D. 49 Sports Technician 
I 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Significance of Data 
l. The data consisted of weights of perspiration weighed in 
grams which was measured before and after the treatments 
for each axilla, as i l lustrated in Table II. 
2. The difference of the weight between the before-and- after 
measurements was evaluated by using a correlative t·tech· 
l 
nique. This is obtained by 
3. Since in every case treated a positive di fference was ob-
tained , the statis t i cal signi f i cance with this number of 
subj ects was easi ly demonstrated, t • 10 .178; P ~.01. 
4. In the preaentation both absolute scores and percentage 
scores were presented. 
1J. P. Guilford, Fundamental Statistics in Psychology in 
Education (New York: McGraw-Hill Book Company, 1950), p. 228. 
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TABLE II 
RAW SCORES OF ALL PRETEST INDIVIDUAL SUBJECTS AND POSTTEST INDIVIDUAL SUBJECTS 
FOLLOWING TREATMENT WITH GALVANISM 
Na.e No. Test Treatment Da~ Total 
1 2 3 4 5 6 7 8 9 10 
A.L. 1 1.60 1.56 X 2.26 3. 77 2.27 1.20 2.27 1.84 2.27 19.04 
1 .75 1.11 2.34 .97 .83 3.45 .94 2.36 .97 X 13.72 
A.D. 2 .95 .79 .77 1.04 1.05 1. 74 .63 1.23 .94 .68 9.82 
2 .45 .48 .33 .46 .36 .81 .41 .52 1.09 .48 5.39 
J.B. 3 2.35 2.39 2.52 2.10 2.27 2.64 2.08 1.92 1.80 2.54 22.61 
3 .46 .55 1.52 .64 1.51 1.19 .93 2.53 2.52 1.92 13.77 
B.O. 4 .55 .69 .75 .47 .55 l.OS .70 .85 .77 .59 6.97 
4 .60 .42 1.02 .31 .75 .08 . 24 .48 .45 .19 4.54 
M.T. 5 .57 .84 .95 1.38 1.24 1.17 1.23 .73 .65 1.02 9.78 
5 .64 .54 .68 .56 .64 .77 .87 .34 .51 .71 6.26 
J.K. 6 1.88 2.52 2.68 3.07 2.19 3.03 1.21 2.07 3.94 4. 79 · 27.38 
6 3.25 2.96 2.80 3.11 2.50 2.52 2.42 .65 .11 .52 20.84 
B.M. 7 1.17 .95 1.71 1.09 1.83 2.08 3.38 1.69 1.91 1. 78 17.59 
7 .33 .80 .46 .54 .37 .71 .30 .64 .57 1.38 6.10 
J.K. 8 .64 1.01 .66 .83 .72 1.01 .97 .81 .81 .61 8.07 
8 .32 .07 .41 .47 .27 .13 .18 .26 .64 .48 3.23 
(continued on next page) 
~ 
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TABLE !!(continued) 
Name No. Test Treatment Da~ Total 
1 2 3 4 5 6 7 8 9 10 
D.M. 9 1.08 .68 1.34 .69 .97 .80 .71 74 .57 .69 8.27 
9 .20 .26 .19 .29 .12 .11 .24 .06 .55 .28 2.30 
J .Y. 10 2.65 1.42 2.74 2.38 1.57 3.82 1.77 3.41 1.49 3.01 24.26 
10 .86 .73 .68 1.32 1.18 .41 1.07 2.15 1.47 1.55 ll.42 
J.O. 11 1.23 .40 .41 .41 .56 .89 .69 .66 .34 .72 6.31 
ll .23 .43 .49 .46 .27 .43 .46 .44 .48 1.01 4. 70 
S.L. 12 1.33 1. 72 1.72 1.50 1.33 1.29 1.16 1.59 1.48 1.46 14.58 
12 .37 .58 .63 .64 .76 .98 .70 .74 .71 .60 6. 71 
B.C. 13 .94 .47 1.07 .99 .86 .87 .78 .80 l. 74 1.19 9. 71 
13 .55 .61 .51 .62 1.07 .55 .97 .62 .54 .50 6.54 
B.H. 14 .76 .77 .76 1.21 1.01 1.23 .83 1.09 1.05 .96 9.67 
14 .93 .50 .35 .42 .73 .44 .64 .87 .41 1.06 6.35 
M.M. 15 1.62 1.62 1.53 .92 .68 1.19 .45 .71 1.02 1.02 10.76 
15 .47 .42 .29 .12 .34 .43 .30 .43 .26 .71 3. 77 
P.S. 16 1.05 .89 .98 1.23 .82 1.00 .58 .93 .67 .76 8.91 
16 .63 .21 .24 .33 .89 .20 .35 .32 .51 .27 3.95 
J.V. 17 l.ll 1.01 1.88 1.61 1.14 1.12 .47 1.04 .99 .88 10.25 
17 .20 .28 .08 .36 .39 .49 .29 1.16 .55 .35 4.15 
(concluded on next page) 
, 
..... 
\0 
c 
Name No. 
1 2 3 
P.P. 18 .76 .81 .54 
18 .10 .31 .50 
M.S. 19 1.45 1.51 1.54 
19 . 32 .31 1.01 
G.R. 20 2.12 .97 1.07 
20 .30 .14 .08 
J.T. 21 1.07 1.92 1.27 
21 .13 .43 .48 
P.S. 22 .94 .67 1.22 
22 .32 .08 .34 
R.M. 23 .98 1.00 .66 
23 .16 .35 .42 
D.L. 24 .40 .31 .43 
24 .06 .02 .04 
TABLE II (concluded) 
Test Treatment Da~ 
4 5 6 7 
1.53 1.32 .44 .94 
.18 .19 1.17 .37 
1.20 l. 74 2.14 1.87 
.47 .55 .40 .80 
.86 .92 .77 .49 
.25 . 17 .28 .50 
.79 .88 .78 .99 
.79 .52 .79 .39 
.53 .76 .59 .40 
.22 .56 .44 .48 
.70 .55 .66 1.10 
.37 .56 .56 .42 
.43 .30 .60 .09 
.oo .08 .04 .18 
8 9 
1.43 1.44 
1.21 .86 
1.32 1.62 
1.08 .93 
1.03 2.10 
.73 .62 
.62 1.64 
.56 .40 
.51 .80 
.63 .38 
.99 .57 
.40 .40 
.38 .72 
.13 . 16 
10 
1.61 
.29 
.70 
.49 
.93 
.67 
.64 
1.13 
.65 
.33 
1.05 
.53 
.67 
.16 
Total 
10 .82 
5 . 18 
15.09 
6.36 
11.26 
3.74 
10.60 
6.22 
7.07 
3.78 
8.20 
4.17 
4.33 
.87 
N 
0 
Presentation of Data 
Since the comparison in this study is between before•and-after 
treatments where only two conditions are considered and the subjects 
serve as their own controls. it would be expected that there would be 
a high correlation between conditions for each subj ect. For this 
reason. a correlative t-techni que was used. Table III on the following 
paie presents the essential findings of this study . 
21 
22 
= 
TABLE III 
SUMMARY OF THE DAIA OF ALL PERSPIRATION MEASUREMENTS 
FOR ALL INDIVIDUALS INCLUDING TOTALS, 
MEANS , AND MEAN DIFFERENCES 
Preteeting Patient Number 
1* 2 3 4 5 b 7 8 
Total a 19 .04 9.82 22.61 6.97 9.78 22.38 17. 59 8.07 
Mean 2.11 .98 2.26 .70 . 98 2.74 l. 76 .81 
II 9 10 ll 12 l3 14 15 16 
Total 8.27 24 . 26 6.31 14.58 9. 7l 9 .67 10.76 8.91 
II 
Mean .83 2.43 .63 1.46 . 97 . 97 1.08 .89 
17 18 19 20 21 22 23 24 
Total 10 .25 10.82 15 .09 11.26 10.60 7.07 8.20 4. 23 
Mean 1.03 1.09 1.51 1.13 1.07 .71 .82 .43 
Post testing Patient Number 
1 2 3 4 5 6 7 8 
Total 13 .72 5.39 13.77 4.54 6.26 20.84 6. 10 3.23 
Mean 1.52 .54 1.38 .45 .63 2.08 .61 .32 
9 10 11 12 13 14 15 16 
Total 2.30 11.42 4. 70 6. 71 6.54 6 .35 3.77 3.95 
Mean .23 1.14 .47 .67 .65 .64 .38 .40 
17 18 19 20 21 22 23 24 
Total 4.15 5.18 6.36 3.74 6. 22 3.78 4.17 .87 
Mean .42 .52 .64 .37 .62 .38 .42 .08 
Patient Number 
l 2 3 4 5 6 7 8 
Md .59 .44 .88 .25 .35 .66 1.15 .49 
9 10 11 12 13 14 15 16 
Md .60 1.29 .16 .79 .32 .33 .70 .49 
17 18 19 20 21 22 23 24 
Md .61 .57 .87 .76 .45 .33 .40 .35 
a Weight in grams. *This patient received 9 treatments on1 ~ 
~-
The mean difference scores for each individual covering all 
treatments are shown in Graph I (page 24). It may be noted that the 
two extreme subjects fall well outside the sample average. The re-
maining are fairly constant and project either side of the sample 
average of .56 grama. 
In the mean percentage change between before-and-after 
treatments for each individual (Graph II, page 25), the sample 
average of 49 per cent covers the individuals fairly well. 
The mean percentage change between before-and-after treatments 
for the three groups is presented in Graph III (page 26). It is to 
be noted that the 30 to 40 age group showed less mean percentage 
change than the other two groups. However, in an analysis of the 
mean difference between before-and-after measurements (Graph IV, 
page 27), each group sample averages are essentially the same. 
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The correlation between age and the effect of galvanism for 
the group of twenty-four subjects was determined using Spearman's 
l 
"rho," a nonparametric statistic baaed on ranks. The correlation 
was positive but not signi ficant at the .05 level (r8 = +.271). 
Subjects were divided into three age groups (20-29; 30-39; and 40-49 
years) . The mean difference scores were only slightly different among 
the age groups . See Table IV. 
TABLE IV 
MEANS AND SUM OF DIFFERENCES FROM THE MEAN 
BY AGE 
Age 
20 - 29 
30 - 39 
40 - 49 
-l X 
1.00 
1.55 
1.13 
-2 
X 
.60 
.98 
.51 
Md 
.5777 
.5711 
.5949 
1s. Siegel, Nonparametric Statistics for the Behavioral Sciences 
(New York: McGraw-Hill Book Company, 1956), pp. 202-213. 
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The correlation between weight and the effect of galvanism for 
the group of twenty-four subjects was determined using Spearman's 
1 
"rho," a nonparaJDetric statistic baaed on ranks. The correlation was 
positive but not significant at the .05 level (r8 = +.309). Subjects 
were divided into two weight groups (135·165 pounds and 166-238 pounds). 
The mean difference scores were only slightly different from each other. 
See Table V. 
TABLE V 
MEANS AND SUM OF DIFFERENCES FROM THE MEAN 
OF 'IWO WEIGHT GROUPS 
Weight 
135 - 165 1.07 
166 - 238 1.30 
-2 X 
.58 
.67 
Md 
.8230 
.8439 
1siegel, op. cit. 
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I For twenty-three subjects (who were right-handed) a comparison 
was made between left and right axillae with regard to the total amount 
of perspiration, using a correlative t·test. It was found that these 
right-handed subject s perspired significantly more under the right 
axilla (t = 9. 38; P ~ . OOl) . See Table VI. The one subject who was 
left-handed perspired more on the left side. 
TABLE VI 
MEANS AND SUM OF DIPPERENCES PROM THE MEAN 
OF BEFORE·AND·AlTER TREATMENTS OF LEFT SIDE AND RIGHT SIDE 
Side 
Left 
Right 
-1 X 
.59 
.65 
-2 X 
.30 
.35 
Md 
.3288 
.5774 
30 
l 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary 
A group of twenty-four hospital employees were treated with 
galvanism in the axillary area following pretesting to determine their 
amount of perspiration, and posttesting to determine any differences . 
A total of twenty electric cabinet baths was given to each subject and 
ten treatments of galvanism. All conditions and factors were kept 
conatant for all the subjects. 
The purpose of the study was to determine if galvanism would 
inhibit the sweat glands to a measurable ex~ent in the axillary area 
and thus prevent excessive perspiration and body odor. 
At the conclusion of the experiment it was found that each 
subject perspired less after treatment than prior to treatment. 
Conclusions 
In discussing the use of galvanism as it pertains to a personal 
hyaiene problem, there are several conclusions which may be drawn 
from this study and their effect upon a health education program. 
1. There was a statistically significant difference between 
pretreatment and posttreatment perspiration in the individual. 
2. The subjects experienced no physical side-effects from the 
galvanic treatment, such as a rash or pain, as had been found 
in the chemotherapy, roentgen therapy, and chemical sympa• 
·31-
thectomy. 
3. The treatment is one of a conservative measure and not radical 
as in plastic surgery or sympathectomy. 
4 . Excessive perspiration in the axillary area presents a psycho-
logical health problem to some people in that they are not 
socially acceptable if an offensive odor is present. With the 
galvanic treatment, the amount of perspiration is limited and 
the bacteria have less material to work on. Thus it is 
reasonable to assume that the person will have a less offen-
sive odor, if any odor at all. It is interesting to note that 
the subjects themselves observed less perspiration in the 
axillary area after the treatments by galvani sm. 
5. There were no statiatically significant differences in regard 
to age and weight throughout the study. 
6 . There were statist ically significant differences in the final 
results in regard to perspiration in the axillae of the indi-
vidual. It was found that among those who were right-handed, 
the perspiration under the right axilla was greater than 
under the opposite axilla. 
1 
7. Osborne and Holmqui1t state that the poles of the galvanic 
current had no effect on vasoconstriction or vasodilation 
and they could not substantiate earlier investigators who 
claimed that the positive pole was a vasoconstrictor and 
1 S. L. Osborne and H. J. Holmquist, Technique of Electrotherapy 
(Sprinafield, Illinois: Charles C. Thomas Publisher, 1944). 
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1 
the negative pole a vasodilator. Their conclusion was a 
question mark. In this study on the sweat glands, and not 
on the blood vessels, it may be theorized that the positive 
pole has a constricting effect on the sweat glands from the 
1 
evidence obtained. Bouman and Lentzer, in their atudy, had 
a few biopsiee taken. No evidence of anatomical change in 
the sweat glands was found and they concluded that a direct 
inhibitory effect on the sweat glands by the constant current 
was the reason for the effectiveness of the treatment. 
H. D. Bouman and E. M. G. Lentzer, "Treatment of Hyperhidrosis 
of Handa and Feet with Constant Current," American Journal of Physical 
Medicine (June, 1952), 31:158-169. 
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CHAPTER VI 
POSSIBILITIES FOR FURTHER RESEARCH 
As an outgrowth of this study, the following problems are 
suggested: 
1. The use of different time periods, time patterns, and in-
tensities of milliamperes in the treatment phase. A sug-
gested procedure would include the pretesting and posttesting 
phases of the research. The following time periods, time 
patterns, and intensities are suggested: 
a. Increase milliamperes to patient's tolerance for 20 
minutes of tr.eatment over a series of ten treatments. 
b. Increase milliamperes to twenty and decrease the time 
to 10 minutes for a series of ten treatments. 
c. Use the time pattern of three days per week, i.e., 
Monday, Wednesday, and Fri day. 
2. The use of this treatment on twenty- four neuropsychiatric 
patients, since it is possible that perspiration associated 
with an emotional condition may not be equivalent to that 
generated by heat. 
-34-
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CAUTION 
A note of caution is presented in that this treatment should 
be administered only by a physician or by a physical therapist on 
the prescription of the physician since there is a danger of galvanic 
burns through improper techniques. 
! 
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